Comprising approximately 20% of known mammalian species, bats are abundant throughout the world 1 . In recent years, bats have been shown to be the reservoir host for many highly pathogenic viruses, leading to increased attempts to identify other zoonotic bat-borne viruses. These efforts have led to the discovery of over 200 viruses in bats and many more viral nucleic acid sequences from 27 different viral families 2, 3 (Table 1 ). Over half of the world's recently emerged infectious diseases originated in wildlife 15 , with the genetic diversity of viruses greater in bats than in any other animal 16 . As humans continue to encroach on the habitat of bats, the risk of spillover of potentially zoonotic viruses is also continuing to increase. Therefore, the surveillance of bats and discovery of novel pathogens is necessary to prepare for these spillover events 17 .
Not only does virus discovery increase our understanding of the role that bats play in emerging infectious diseases, it also allows the development of diagnostic tools resulting in a much more efficient response if a spillover event occurred, reducing both the economic and public health impact of the virus. Virus discovery is important for identifying potential zoonotic threats and can assist with the characterisation of already emerged zoonotic viruses, as well as providing phylogenetic evidence for the origin and evolution of these viruses; for example the potential bat origin of primate hepadnaviruses 5 .
Advancements in technology have also contributed to the increased rate of virus discovery, with molecular techniques now overtaking serological methods and virus isolation 18 . Improvement Although lethal sampling of bats may be necessary for virus discovery from particular viral families, non-lethal sampling has resulted in the discovery of a greater number of novel viruses across a similar number of studies 18 . Bat urine and faeces have been favoured as non-invasive samples for virus discovery, however active bat catching and sampling can give more accurate calculations of viral prevalence. In the case of Hendra virus, urine was the most significant form of virus transmission, with higher titres of virus seen in urine compared to specimens such as nasal swabs, faecal samples and serum 21 . Pooled urine can be collected from plastic sheets laid below bat colonies and stored in a viral transport medium at À808C for later analysis 22 . These samples can then be analysed in multiple different ways depending on the chosen method for virus discovery.
Molecular techniques such as pan-viral family PCR are useful for targeted discovery of viruses. This involves amplifying a region of the genome that is highly conserved across that viral family using
Under the Microscope degenerate primers 23, 24 . In one study, this approach was employed to detect sequences of 66 new viruses from the Paramyxoviridae family from bats and rodents around the world 25 . In this example, , but subsequent attempts at culturing were challenging, due in part to their divergent surface proteins and unique basolateral cell entry mechanism 29, 30 . In vivo isolation methods may also be used, such as the use of suckling mice or knockout mice 31 . Virus discovery can also facilitate the development of diagnostic tools and further research into pathogenic determinants of other viruses. It is estimated that each bat species would have to be sampled 7000 times before the viral diversity limit is reached 33 , so with approximately 1200 species of bat around the world, the discovery of novel viruses in bats has a long way to go.
